Satisfaction with the latest-generation insulin pump (LGIP) was assessed in patients with diabetes mellitus enrolled in the Comparing Perception of Insulin Therapies for T1D Patients with the Aim to Improve Quality of Care (CHOICE) study. The Insulin Treatment Satisfaction Questionnaire (ITSQ), a measure of insulin treatment satisfaction, together with additional questions assessed respondents' perceptions of glucose control, their satisfaction with major LGIP features and preference for the LGIP versus their previous treatment, was used.
The global incidence of diabetes mellitus (DM) is rapidly increasing. In 2014, 387 million people were living with diabetes representing one in 12 of the population and this number is estimated to increase by 205 million by 2035. There were 4.9 million deaths of people living with diabetes in 2014 equivalent to one person dying every 7 seconds. 1 Insulin is the most common treatment in type 1 diabetes (T1D) patients, while most patients with type 2 diabetes (T2D) receive oral treatments although many are treated with insulin. There are a large variety of treatment methods available for delivering insulin, including syringe and vial, pre-filled insulin pens, inhaled insulin and insulin pumps. Both intranasal and transdermal routes have been investigated, but proved to be ineffective. In view of the many treatment options available, it is important that patient satisfaction with their treatment can be accurately and reliably assessed. A study to investigate the association between quality of life and treatment adherence in T1D indicated that patients with a greater perceived ease of adherence to a treatment regimen reported a higher level of quality of life. 2 Patients with high satisfaction with their treatment may be more likely to be more compliant with it and have improved clinical outcomes.
The Insulin Treatment Satisfaction Questionnaire (ITSQ), a measure of insulin treatment satisfaction, was developed by Anderson et al. to be applicable to a wide range of insulin therapies. 3 It was initially validated in 572 patients with T1D and T2D to produce a five-factor, 22-item instrument, which has proved to be a conceptually and psychometrically sound and valid measure.
In this article, we discuss the ITSQ and its use to assess satisfaction 
Development of the Insulin Treatment Satisfaction Questionnaire
A total of 572 T1D or T2D patients were involved in the development of the ITSQ, recruited from three US medical centres. 3 Of these, >80 % had T2D and 78 % were administering insulin with syringe and vial, 13.5 % by pen injection, 4.7 % by pump and 0.9 % by inhaler. The ITSQ was validated in these patients and confirmatory factor analysis produced a five-factor structure based on a total of 22 items asked: satisfaction with insulin delivery device, glycaemic control, hypoglycaemic control, convenience of regimen and lifestyle flexibility. The confirmatory psychometric validation in 402 patients showed that test-retest reliability over 
Treatment Satisfaction with the Latestgeneration Insulin Pump System Assessed by Insulin Treatment Satisfaction Questionnaire
It is critical for healthcare professionals and medical device suppliers to accurately gauge DM patient attitudes and responses to insulin pumping systems in order to fully determine their efficacy and utility.
Knowing which device provides optimal therapy is valuable information and could help stem the increasing burden of this disease. In order to address this, the CHOICE study was designed as a multicentre, non-interventional, cross-sectional study of T1D patients who had recently transitioned from either multiple daily insulin injections (MDIs) or older-generation insulin pumps to a LGIP (CGM-enabled) system (Animas ® Vibe™ LifeScan, Wayne, US). 4 At each study site, clinicians were provided with pre-formatted e-mails to invite the participants.
Prospective respondents to the e-mail, were redirected to the study server in order to complete the online survey having given written, informed consent. The online survey was a 50-item questionnaire that Table 1 shows the age breakdown).
Treatment Satisfaction in the CHOICE Study
Treatment satisfaction with the LGIP was high with the mean overall ITSQ score 95.1 among respondents regardless of their previous insulin delivery system. There were no significant mean differences between patients previously using a pump or MDIs injections. In addition, in each of the five subscales, treatment satisfaction scores were high (see Table 2 ).
Most patients reported that they would definitely (66 %) or probably (28 %) recommend the LGIP to other people with T1D. Patients on former MDI treatment would definitely (72 %) or probably (25 %) recommend the LGIP (see Figure 1 -possible answers were: definitely not; probably not; probably yes; definitely yes).
Patient Satisfaction with Latest-generation Insulin Pump Features
Overall, more than 90 % of respondents felt that the ease of use of the
LGIP, giving a bolus at meal time, the warnings and alarm safety system were important and most patients were satisfied with these features.
When the ITSQ subscales were evaluated by age group, it was found that the older the patients the higher the satisfaction with the LGIP as a delivery method (p<0.001), its ability to control hypoglycaemia and/ or glycaemia (p=0.001) and its convenience (p<0.001). See Table 1 , for results of a series of Analysis of Variance (ANOVA).
In-depth analysis evaluated whether a patient's satisfaction with the essential features of a LGIP affected core dimensions of the overall treatment satisfaction. by independent samples t-tests. The ease of customising profiles such as for basal rates or for exercise was rated highly on insulin delivery device satisfaction, glycaemic control and convenience of the regimen (p<0.01) and hypoglycaemic control (p<0.05). Satisfaction with the warnings and alarm safety system accounted for highly significant higher mean scores on most of the ITSQ subscales (all p<0.01).
Significant mean differences in most of the ITSQ subscales were also evidenced for the ezBG feature that automatically calculates a correction bolus dose.The ability to give a bolus at meal or snack times also showed high satisfaction values for insulin delivery device satisfaction, glycaemic control and hypoglycaemic control (p<0.01; p<0.05; and p<0.05, respectively) .
Conclusion
Adherence and thus improved glycaemic control are influenced by an insulin treatment regimen that complements patient's expectations and lifestyle demands. In order to compare different insulin modes of delivery, an instrument that is clinically meaningful and psychometrically sound is needed. The ITSQ satisfies these requirements and the low incidence of missing values in the preliminary and confirmatory validation illustrates its utility in T1D patients. The instrument appears to be clinically meaningful and reproducible with convergent validity with overlapping instruments.
In the CHOICE survey of patients with T1D, using the ITSQ and additional questions to determine treatment satisfaction in those using an Animas ® Vibe™ LGIP system, patients recorded higher satisfaction scores regardless of previous insulin therapy or age. This finding might predict better glycaemic control. Furthermore, satisfaction in terms of delivery method, hypoglycaemic and glycaemic control and convenience of the regimen with the Animas ® Vibe™ LGIP was higher in older patients. This is an interesting finding and may indicate that older patients welcome newer technologies to manage their DM. Features such as the automatic calculation of correction boluses, a warnings and alarm safety system and the ease of customising profiles (e.g. basal rates for sick days, for exercises) proved to affect directly the core dimensions of T1D treatment satisfaction (glycaemic and hypoglycaemic control or convenience of regimen), which in turn may positively influence a patient's treatment adherence.
These results from the CHOICE study indicate that T1D patients considered that the Animas ® Vibe™ LGIP was a better method for delivering insulin compared with their therapy before switching and rated it high for treatment satisfaction. These findings should be useful to clinicians during discussions with a patient on the possibility of changing to a LGIP from their existing treatment regimen. ■ 
